INTRODUCTION
The question in this case is whether the Forest Service has the power to grant a right of way to a natural gas pipeline to cross beneath the Appalachian National Scenic Trail. Amicus takes no position on that issue. Amicus wants to help the Court understand the context in which the question arises and the environmental implications of any decision that would block or delay construction of natural gas pipelines.
SUMMARY OF ARGUMENT
An abundant and inexpensive supply of natural gas is essential to allow the U.S. to play a constructive role in mitigating climate change. Use of natural gas to generate electricity emits less than half as much carbon dioxide as use of coal to generate electricity. As a result of advances in horizontal drilling and hydraulic fracturing, the U.S. has increased substantially the amount of natural gas that it produces. That increase in supply has reduced significantly the price of natural gas.
The availability of abundant supplies of inexpensive natural gas has created market conditions in which firms that generate electricity have switched from use of coal to use of natural gas. That, in turn, has allowed the U.S. to reduce significantly the amount of carbon dioxide that is emitted as a result of generating electricity in the U.S. If natural gas remains abundant and inexpensive in the U.S., it will continue to play a major role in allowing the U.S. to mitigate climate change both by encouraging more fuel switching from coal to natural gas and by enabling fuel switching from coal to carbon-free sources like solar and wind.
The abundant and inexpensive supply of natural gas in the U.S. has enabled the U.S. to make a transition from being a net importer of natural gas to being a net exporter of natural gas. The availability of inexpensive natural gas from the U.S. has reduced the price of natural gas in other countries, thereby encouraging them to mitigate climate change by switching from high-carbon content coal to low-carbon content natural gas.
A large and growing network of pipelines is essential to allow natural gas produced in the U.S. to continue to play a constructive role in mitigating climate change. In many circumstances, the alternative to transporting natural gas from a producing area to a market or to a liquefied natural gas terminal for export is to flare the natural gas in the producing area. Flaring (controlled burning of natural gas in the atmosphere) is wasteful and contributes to climate change. Any change in the legal environment that has the effect of blocking or delaying construction of natural gas pipelines will impair efforts to mitigate climate change.
ABUNDANT AND INEXPENSIVE NATURAL GAS IS ESSENTIAL TO THE ABILITY OF THE U.S. TO MITIGATE CLIMATE CHANGE.
Emissions of carbon dioxide are one of the primary anthropogenic causes of climate change. 2 Any electricity source that burns fossil fuels emits carbon dioxide. Electric generating plants account for 38 percent of U.S. carbon dioxide emissions. 3 The quantity of the emissions from a generating plant depends primarily on the amount of carbon in the fuel. The only economically and technologically feasible method of reducing emissions of carbon dioxide at present is to switch from a high-carbon content fuel to a low-carbon content fuel or a carbon-free fuel. Combustion of natural gas emits less than half as much carbon dioxide as combustion of coal per unit of electricity generated. 4 Wind and solar are carbon-free sources that emit no carbon dioxide.
Since 2004, the U.S. has more than doubled its reserves of natural gas through use of improved methods of horizontal drilling and hydraulic fracturing. 5 That dramatic increase in reserves has increased the available supply of natural gas and reduced the price of natural gas. 6 That change in market conditions has induced many firms that generate electricity to switch from coal to natural gas.
Between 2005 and 2017 U.S. emissions of carbon dioxide declined by 2,360 million metric tons as a result of switching from coal to natural gas. 7 That decline allowed the U.S. to reduce its emissions of carbon dioxide by more than any other country. In 2016, the International Energy Agency credited the U.S. with the largest reduction in carbon dioxide emissions of any country, attributed the reduction to switching from coal to natural gas, solar and wind, and noted that fuel switching had allowed the U.S. to reduce emissions of carbon dioxide to the lowest level since 1992. 8
As a result of fuel switching, coal's share of electricity generation declined from 52 percent in 1990 to 30 percent in 2017. 9 If natural gas remains abundant and inexpensive, the remaining 30 percent of electricity that is generated through use of coal will be switched to natural gas or to carbon-free sources. That additional fuel switching will result in additional large reductions in carbon dioxide emissions.
Switching from coal to carbon-free sources like wind and solar yields even larger reductions in carbon dioxide emissions per unit of electricity generated. Between 2005 and 2017, U.S. emissions of carbon dioxide declined by 1,494 metric tons as a result of fuel switching from coal to carbon-free sources of electricity. 10 6 Switching from coal to carbon-free sources depends critically on the continued availability of abundant and inexpensive natural gas. Solar and wind are intermittent sources of electricity. Since electricity cannot be stored economically, solar and wind are viable sources of reliable electricity service only if they are combined with a source that is readily available when the sun does not shine and the wind is not within a range that allows windmills to generate electricity. Natural gas is the only source that can provide that essential backup function in the U.S. 11
II. THE U.S. ROLE AS A NET EXPORTER OF NATURAL GAS IMPROVES THE PRO-SPECTS FOR GLOBAL MITIGATION OF CLIMATE CHANGE.
Coal-fired power generation is the largest source of global energy-related carbon dioxide emissions. In 2018, it accounted for 30 percent of all energy-related carbon dioxide emissions and 38 percent of emissions from electricity generation globally. 12 Unfortunately, coal is still growing as a source of electricity. In 2018 it was the largest source of growth in carbon dioxide emissions in the world. Increases in use of coal to 11 generate electricity in China and India more than offset reductions in the U.S., Europe and Japan. 13 The recent transition of the U.S. from its role as a net importer of natural gas to its new role as a net exporter of natural gas is transforming the global market for natural gas. 14 That market is rapidly becoming commoditized. 15 The price of natural gas is increasingly lower than, and disconnected from, the price of oil. The price of natural gas in each country increasingly is linked to the price of natural gas in other countries. Other countries that sell natural gas on the global market have had to reduce the prices they charge in response to the U.S. entry into the market. 16 If and to the extent that the U.S. continues to expand its role as a global supplier of natural gas, the price of natural gas in other countries will decline. As a result, an increasingly large number of the new electricity generating units will be built to use natural gas rather than coal, and an increasing proportion of existing generation will switch from coal to natural gas. 13 Id. at p. 5. 14 III. PIPELINES ARE ESSENTIAL TO ALLOW NATURAL GAS TO REACH MARKETS.
Natural gas can only be transported economically over land by pipeline. The large reductions the U.S. has achieved in its emissions of carbon dioxide took place in a legal environment in which it was relatively easy to obtain approval of a proposed natural gas pipeline in a short period of time. Between 2000 and 2011, 14,600 miles of new natural gas pipelines were proposed, approved and built. 17 The average time required to obtain the certificate required to construct a pipeline was 558 days. 18 Over the last few years, however, that legal environment has begun to change. Many proposed gas pipelines have been the subject of a variety of new legal challenges. 19 The concerted efforts of some environmental advocacy organizations to block or delay construction of gas pipelines seem to be related to the "keep it in the ground" movement-groups of citizens who believe that the best way to mitigate climate change is to keep all fossil fuels in the ground. That movement is understandable but misguided.
The keep it in the ground movement is understandable because emissions of carbon dioxide from 9 fossil fuels are the most important source of anthropogenic climate change. The movement is misguided, however, for several reasons.
First, the use of natural gas to generate electricity produces less than half the quantity of emissions of carbon dioxide as does the use of coal. Coal remains a major source of electricity in the U.S. today, so the U.S. still has the opportunity to reduce its carbon dioxide emissions significantly by switching from coal to gas.
Second, coal remains the largest source of electricity in the world. The U.S. change in its role from that of a net importer of natural gas to a net exporter of natural gas has reduced the global price of natural gas. That price change has increased the probability that generators of electricity in other nations will build new generating plants to use natural gas rather than coal and will switch some of their existing generators from coal to natural gas. That will mitigate climate change by reducing emissions of carbon dioxide. The U.S. can continue to play that constructive role in global energy markets only if it continues to have an abundant supply of inexpensive natural gas that is available for export.
Third, without major new technological improvements in large-scale storage of electricity, it is impossible to maintain a reliable supply of electricity without access to an abundant supply of inexpensive natural gas as a backup fuel for use when the sun does not shine and wind velocity is outside the range that allows windmills to function.
Fourth, the alternative to providing the pipeline capacity needed to transport natural gas from supply areas to markets often is wasteful flaring of natural gas. A high proportion of natural gas is produced in conjunction with oil. Even if efforts to block oil pipelines are successful, oil can be transported to markets by rail or truck. In many circumstances, the inability of producers to transport natural gas to markets creates a powerful economic incentive to flare the natural gas, i.e., to burn it in the air. 20 Flaring both causes waste and increases anthropogenic climate change. 
